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Agricultural education is responsible for preparing future generations to 
continually advance agriculture in a rapidly changing and growing world.  How can 
agricultural education best prepare students to be innovative problem-solvers who can 
keep up with these changes? One way educators can engage students is to create learning 
experiences that allow students to uncover material through their own questioning and 
experimentation using inquiry-based learning (IBL).  
The purpose of this study was to (a) determine how agricultural educators’ 
characteristics affect the adoption of IBL; (b) determine how agricultural educators’ 
beliefs about education, self, and context are related; and (c) determine how agricultural 
educators’ beliefs about education, self, and context affect their adoption of IBL.   
Agricultural educators’ adoption of IBL was significantly affected by degree obtained 
and the agricultural pathway taught. A positive relationship was demonstrated between 
both IBL adoption and the orientation to teach substantive and procedural knowledge, 
with the higher correlation between procedural knowledge and the adoption of IBL.  
Additionally, orientation to teach substantive and procedural knowledge was positively 
correlated with agricultural educators’ self-efficacy to organize IBL activities. A positive 
relationship also existed between agricultural educators’ perceived ability to implement 
IBL and the perceived abilities of their students to complete IBL activities.  Of the 
variance in the adoption of IBL among agricultural educators, 26.5 percent could be 




  In conclusion, the adoption of IBL by agricultural educators is something that 
needs further research.  However, this study indicates that beliefs about education, self, 
and context do affect the adoption of IBL by agricultural educators.  Those agricultural 
educators with a higher self-efficacy in regard to creating IBL lessons and an orientation 
toward teaching procedural knowledge are more likely to adopt it in their classrooms.  
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CHAPTER I  
INTRODUCTION  
 
Agricultural education is responsible for preparing future generations to 
continually advance agriculture in a rapidly changing and growing world (National 
Research Council, 2009).  How can agricultural education best prepare students to be 
innovative problem-solvers who can keep up with these changes? Christensen, Garvin, 
and Sweet (1991), in their book Education for Judgement, explained that “to teach is to 
engage students in learning” (p. xiii).  One way educators can engage students is to 
create learning experiences that allow students to uncover material through their own 
questioning and experimentation. Inquiry-based learning (IBL) is a teaching method that 
not only motivates students to learn but also helps them develop skills necessary to be 
successful throughout their lives (Dewey, 1910).  This study examined the belief 
systems of agricultural educators about agricultural education, self, and context in regard 
to their adoption of IBL. 
 Philosophers and educators are continually trying to improve teaching methods.  
In recent history, educational reform has inspired the movement of teaching methods 
from teacher-driven to student-driven to meet the demands of a diverse learning 
population (Deboer, 2002; McCombs & Whisler, 1997). Student-driven teaching 
methods are based on constructivist theories positing that education should move away 
from traditional methods of only transmitting knowledge to methods allowing students 




experiences and new experiences (Richardson, 1997). Further, educational policy 
organizations in the United States are encouraging schools to utilize activities that 
empower students to learn by engaging their thought and inquiry processes as used by 
scientists (American Association for the Advancement of Science, 1993; Mullis, Martin, 
Ruddock, O’Sullivan, & Preuschoff, 2009; National Research Council, 2011). 
 Constructivism is rooted in Piaget’s Theory of Cognitive Development and 
Vygotsky’s Sociocultural Theory, which indicate students’ knowledge schemes are 
modified through activities, problem solving, and discussion (Driver, Asoko, Leach, 
Mortimer, & Scott, 1994; Schunk, 2004).  In science classrooms, students use 
constructivism to interpret experiences that lead to discovery of the meaning and 
development of understanding (Palmer, 2005).  According to Schunk (2004), the goal of 
constructivism is to provide students with an environment that motivates them to learn. 
Teaching strategies based on constructivism provide students with experiences, which 
empower them to develop their own knowledge schemes. Constructivist instructional 
methods include discovery learning, IBL, and peer-assisted learning (Schunk, 2004).   
 Inquiry-based learning (IBL) is a student-centered teaching approach most 
widely used in science.  However, research has shown the benefits of IBL across 
domains such as agriculture, English, history, and science (Levy, Thomas, Drago, & 
Rex, 2013; Thoron & Myers, 2012).  IBL allows for connections to be made across 
disciplines due to the fact that many problems require science, mathematics, reading, 
writing, and social studies concepts to investigate (Carin & Bass, 2001). With IBL, the 




responsibility for their own learning (Donner & Bickley, 1993). The National Research 
Council (NRC, 2000) considers IBL to be the optimal teaching method for providing 
students with the opportunity to apply their knowledge to real-world applications.  
Students participate in activities which allow them to engage in scientifically oriented 
questions, give priority to evidence in responding to questions, formulate explanations 
from evidence, connect explanations to scientific knowledge, and communicate their 
justification for their explanations (NRC, 2000). 
 IBL is not new to agricultural education, as it has been utilized through project-
based learning, problem-solving, and experiential learning for decades (Baker, 
Robinson, & Kolb, 2012; Dyer & Osborne, 1996; Moore, 1988; Phipps, Osborne, Dyer, 
& Ball, 2008).  The National Research Council’s Committee on Agricultural Education 
in Secondary Schools recommended more science be included in agricultural education 
(NRC, 1988).  In response, some states, such as New Mexico, are already connecting 
their agricultural courses to Next Generation Science Standards (NGSS) (New Mexico 
Agricultural Education & FFA Association, n.d.). Meals and Washburn (2015) found 
that using agricultural contexts through outdoor education programs met the NGSS for 
the state. Next Generation Science Standards are conducive to IBL (Achieve, Inc., 
2018). Integrating career and technical education into competency-based pathways is 
also being encouraged by education reform organizations (Achieve, Inc., 2015).  Career 
and technical education courses, including agricultural science, provide students the 
opportunity to apply concepts learned in core classes, such as science, to real world 




 Peasley and Henderson (1992) found that agricultural educators were either 
strongly supportive or strongly against science credit in agricultural education courses 
due to recruitment and retention concerns. Recruitment and retention of agricultural 
students is one of the biggest problems facing agricultural programs (Myers, Breja, & 
Dyer, 2004).  One solution to the recruitment and retention problem was to adapt 
curriculum to include more science and technology (Myers et al., 2004).  Utilizing IBL 
to teach science concepts through agriculture can improve students’ attitudes toward 
their agricultural education classes (Thoron & Burleson, 2014), thereby aiding in 
retention.   
Furthermore, as agricultural courses incorporate science concepts into their 
curriculum, it will become increasingly important to understand the factors that affect 
agricultural educators’ adoption of IBL. Being unfamiliar with the factors involved with 
inquiry and IBL is one of the main reasons teachers do not incorporate IBL as a common 
practice in their classrooms but is not the only determining factor for IBL adoption 
(Loucks-Horsley, Hewson, Love, & Stiles, 1998; Voet & De Wever, 2017; Yilmaz, 
2008). According to Voet and De Wever (2018), five activities to familiarize teachers 
with IBL exist: (a) immersion, (b) explicit-reflective instruction, (c) development of 
lesson plans, (d) reflection, and (e) extended support.  
Teachers’ beliefs and assumptions guide their actions within their classrooms 
(Kagan, 1992; Pajares, 1992; Woolfolk Hoy, Davis, & Pape, 2006).  The beliefs a 
teacher holds about education mold their decision-making process and outcomes 




these beliefs into account, the impact of that development is argued to be minimal 
(Lotter, Rushton, & Singer, 2013). Capps, Crawford, and Constas (2012) completed a 
review of current IBL professional development and discovered few studies assessing 
teachers’ beliefs. Understanding teachers’ beliefs about IBL in the agricultural classroom 
will allow for the development of professional development addressing these beliefs, 
thereby aiding in the adoption of IBL. An exploration into this area of study will 
establish support for current and future agricultural educators to successfully implement 
IBL in their classrooms.  
Statement of the Problem 
Priority area four of the National Research Agenda for the American Association 
for Agricultural Education states, “Enhanced understanding of learning and teaching 
environments could result in the development of present-day best practices and research-
based pedagogies and technologies that not only meet the goal of agricultural education 
but also society’s greatest challenges” (Roberts, Harder, & Brashears, 2016, p. 39). 
Agricultural education courses offer the opportunity for enhanced science learning 
(Chaisson & Burnett, 2001; Ricketts, Duncan, & Peake, 2006; Theriot & Kotrlik, 2009).  
IBL has the ability to further increase students’ research skills, scientific thinking, and 
reasoning abilities (Batdi, Semerci, & Aslan, 2018; Gormally, Brickman, Hallar, & 
Armstrong, 2009). The use of IBL opportunities within the agricultural classroom 
creates a learning environment that requires further research.  IBL has many positive 
effects when implemented in the agricultural classroom, including students’ motivation 




as supported by the literature.  However, the actual adoption of IBL in the agricultural 
classroom has not been widely researched.  Examination of the current literature 
demonstrates need for further research to be conducted to determine the hindrances to 
adopting inquiry-based learning in the agricultural classroom. One hindrance to IBL is 
teachers’ need for support and mentorship when implementing IBL (Liu, Lee, & Linn, 
2010).  For successful inquiry to occur in the classroom, teachers must see the value of 
inquiry, encourage others to utilize inquiry, and possess the skills necessary to help 
others understand inquiry as a way of gaining understanding (Welch, Klopfer, 
Aikenhead, & Robinson, 1981). Gaining a better understanding of the variables that can 
impact agricultural educators’ adoption of IBL can improve professional development 
and pre-service teacher courses to include the support to overcome these variables and 
develop the necessary skills for the adoption of inquiry.   
Guiding questions for the study were: 
1. How do agricultural educators’ beliefs about education affect their adoption of IBL? 
2. How does agricultural educators’ self-efficacy effect their adoption of IBL? 
3. How do agricultural educators’ beliefs about context affect their adoption of IBL? 
Purpose and Objectives 
The purpose of this study was to examine the belief system of agriculture 
educators about agricultural education, self, and context in regard to their adoption of 
IBL. The objectives for the study were to 
1. Determine how agricultural educators’ characteristics, such as teaching degree and 




2. Determine how agricultural educators’ beliefs about agricultural education, the self, 
and context of agricultural education are related to one another. 
3. Determine how agricultural educators’ beliefs about agricultural education, the self, 
and context of agricultural education influence their adoption of IBL. 
Significance of Study 
This study carries significance for agricultural educators who are members of the 
National Association of Agricultural Educators (NAAE), as well as agricultural 
educators across the United States.  The NAAE develops and provides professional 
development for agricultural educators annually at the national conference and at 
regional conferences throughout the year.  Many of the professional development 
opportunities presented at these conferences involve IBL, such as the National 
Agriscience Teacher Ambassadors program. This study will provide information on how 
to improve IBL professional development that will help raise the likelihood of 
agricultural educators adopting this strategy for their classrooms. 
 Previous research has shown that one of the main reasons teachers do not adopt 
IBL is due to a lack of understanding of and familiarity with this teaching method 
(Loucks-Horsley et al., 1998; Voet & De Wever, 2017; Yilmaz, 2008). To provide 
teachers with a deeper understanding of and familiarity with IBL, it is important to 
provide professional development focused on aiding teachers in the adoption of IBL. 
This study provides information on the barriers to the adoption of IBL in agricultural 
classrooms to aid in the creation of professional development addressing the needs of 




information to develop a better understanding of their own barriers to the adoption of 
IBL.  This will allow teacher educators to develop pre-service education opportunities 
for the adoption of IBL in the agricultural classroom, as well as creating IBL 
professional development opportunities for current agricultural educators. 
Theoretical Base 
Voet and De Wever (2018) developed a framework of beliefs concerning the 
adoption of IBL in regard to history teachers.  Their framework posits that teachers’ 
beliefs about education, self, and context impact their adoption of IBL in the classroom.  
Within this framework, teacher belief systems are further categorized into five 
categories: (a) conceptions of the nature of knowledge, (b) orientation towards teaching, 
(c) self-efficacy, (d) contextual hindrances, and (e) perceived student abilities.  Voet and 
DeWever (2018) posited that their framework could be utilized in other domains in 
addition to history. Understanding how these belief systems affect teachers’ adoption of 
IBL will aid in the development of pre-service teacher training, as well as teacher 
professional development.  This framework was adapted to be utilized as the theoretical 
basis for this study about agricultural educators’ adoption of IBL. 
Delimitations 
The data from this study were limited to the randomly selected members of the 
National Association of Agricultural Educators (NAAE).  These data were collected 






Assumptions of Study 
The following assumptions were made for the purpose of this study: (a) 
participants answered the survey honestly and thoughtfully, and (b) the sample is 
representative of National Association of Agricultural Educator members. 
Definitions of Terms 
Following is a list of terms as defined pertaining to this study. 
• Adoption of IBL: The extent to which teachers implement IBL into agricultural 
lessons. 
• Agricultural Education: Represents the profession of teaching students about 
agriculture and the various Agriculture, Food, and Natural Resource (AFNR) 
pathways.    
• Agricultural Educator: Someone who teaches agricultural classes at the secondary 
and post-secondary level. 
• Conceptions of the Nature of Knowledge: Epistemological beliefs which form the 
conception about how knowledge is constructed and evaluated (Hofer, 2001). 
• Experiential Learning: This method provides students with concrete experiences and 
the opportunity to participate in reflective observation.  These observations lead to 
abstract conceptualization and active experimentation (Baker et al., 2012).   
• Inquiry: “A multifaceted activity that involves making observations; posing 
questions; examining books and other sources of information to see what is already 
known; planning investigations; reviewing what is already known in light of 




answers, explanations, and predictions; and communicating the results” (NRC, 1996, 
p. 23).  
• Inquiry-based Learning (IBL): This teaching method is rooted in the philosophy of 
John Dewey. Inquiry-based learning activities begin with a question that is then 
investigated in order to develop new knowledge as discoveries are made and 
reflection of the findings occur (Stavery, 2015).  
• National Association of Agricultural Educators: A federation of state agricultural 
educators’ associations. “Members are involved in school-based agricultural 
education at any level, from middle school through postsecondary, and state and 
national agricultural education leaders (NAAE, n.d.).” 
• Orientation Toward Teaching: The goals and purpose which guide teachers’ 
approaches to classroom instruction (Grossman, 1990; Magnusson, Krajcik, & 
Borko, 2001).  
• Perceived Contextual Hindrances: Obstacles within a complex classroom which 
might hinder a teacher from providing the instruction they desire based on their ideas 
about teaching and learning (Fang, 1996). 
• Perceived Student Ability: The teacher’s perception of students’ ability to 
accomplish a task (Van Hover & Yeager, 2003). 
• Problem-based Learning: Learner-centered approach allowing the learner to conduct 
research and apply knowledge and skills to determine a solution to the problem 




• Project-based Learning: Blumenfeld et al. (1991) describe project-based learning as a 
way to teach students through investigations. These investigations involve two 
components: a question or problem and artifacts developed into a final product 
addressing the question or problem.    
• Self-Efficacy: A teacher’s judgement of their abilities to accomplish a set goal 







REVIEW OF LITERATURE 
 
Inquiry-based learning is not something new to the educational setting or to 
agricultural education.  Science educators were some of the first to utilize IBL as it is the 
basis of scientific discoveries.  This chapter will explore IBL and its use in classrooms 
across different domains, including agriculture, and some of the benefits and issues that 
arise when utilizing IBL. 
Inquiry-Based Learning (IBL) 
Inquiry-based learning (IBL) is a form of constructivist learning (Schunk, 2004). 
The basic principles of constructivism are that learners construct their own knowledge 
schemes, new information is evaluated based on how it relates to the learner’s prior 
knowledge, and sometimes these knowledge schemes are reconstructed or the learner’s 
understanding of the concept is changed due to the new information. One constructivist 
approach is IBL, an approach that allows students to solve problems or questions 
without giving them background knowledge prior to the activity (Good & Brophy, 
2003). Constructivism is rooted in Piaget’s Theory of Cognitive Development and 
Vygotsky’s Sociocultural Theory, which indicate students’ knowledge schemes are 
modified through activities, problem solving, and discussion (Driver et al., 1994; 
Schunk, 2004). 
According to these two theories, students learn through interacting with the 




Development created by Piaget suggested children’s cognitive development develops 
through four distinct phases, with individuals progressing through the stages at different 
rates. Also, these individuals organize the knowledge they receive into schemes.  
Individuals then learn by adapting these schemes to information gained from new 
experiences.  As an individual has more experiences, their schemes are modified to make 
sense of the new observations until cognitive equilibrium is reached.  Cognitive 
equilibrium is reached when the schemes are completely adapted to the new experiences 
(Phipps et al., 2008).    
Unlike Piaget, Vygotsky believed cognitive development was a result of 
interactions with others and that learning comes before development.  The zone of 
proximal development is the fundamental concept of Vygotsky’s Sociocultural Theory.  
When students are presented with problems or questions they cannot solve alone but can 
answer with the help of a peer or adult with more knowledge, those students are in the 
zone of proximal development.  Vygotsky’s theory also incorporates scaffolding: 
assisting students at the beginning of learning and systematically stepping away to allow 
the student to be completely responsible for their own learning (Phipps et al., 2008).  
Beginning in the 1950s, the United States began to see a push to reform the 
teaching of science.  In the 1960s, three approaches for this goal were developed: 
Science-A Process Approach (SAPA), Science Curriculum Improvement Study (SCIS), 
and the Elementary Science Study (ESS).  Each of these approaches had a different 
focus: SAPA focused on processes, SCIS on concepts, and ESS on learning through 




continued to push for reform to make science an action that students would actively 
participate in to learn. In the 1980s, a movement supported by these programs began to 
create national standards for science.  The resulting National Science Education 
Standards emphasized the need for students to participate in inquiry-based activities 
(Carin & Bass, 2001). 
IBL can be traced back to the educational philosophy of John Dewey (1910). 
Dewey (1916) described IBL by noting experience is nothing without reflecting on the 
relationships that experience has with prior knowledge. Prince and Felder (2006) 
described inductive teaching as teachers providing data, observations, or real-world 
problems to students who then solve them by deriving and using general concepts or 
knowledge as necessary to understand their findings.  IBL is also a form of inductive 
teaching that utilizes data, observations, and real-world problems to teach.  Anderson 
(2002) acknowledged three markedly distinct uses of inquiry in the literature: scientific 
inquiry, inquiry learning, and inquiry teaching.  Scientific inquiry is the process 
scientists utilize to unearth new discoveries and make connections between established 
concepts and novel ideas.  Inquiry learning is often known as the basis of all learning 
and is the actual process used by students to learn.  IBL, a more defined and specific 
process, begins with a question followed by an investigation leading to the acquisition of 
new knowledge through the reflection and discussion of the findings (Stavery, 2015).  
While no exact definition was found for inquiry teaching, it is considered a desired 




utilizing IBL in the classroom. An IBL opportunity has been described by the National 
Research Council’s (1996) standards as: 
A multifaceted activity that involves making observations; posing questions; 
examining books and other sources of information to see what is already known; 
planning investigations; reviewing what is already known in light of 
experimental evidence; using tools to gather, analyze, and interpret data; 
proposing answers, explanations, and predictions; and communicating the results. 
Inquiry requires identification of assumptions, use of critical and logical 
thinking, and consideration of alternative explanations. (p. 23) 
According to Pedaste et al. (2015), inquiry-based activities go through five 
general phases: orientation, conceptualization, investigation, conclusion, discussion and 
reflection.  The inquiry process begins with orientation then flows through the phases 
with discussion and reflection occurring throughout each of the other phases. The 
National Research Council (NRC) (2000) also divides inquiry into five phases; however, 
they describe the five phases as engagement in scientifically oriented questions, priority 
to evidence in responding to questions, formulation of explanations from evidence, 
connection of explanations to scientific knowledge, and communication and justification 
of results (NRC, 2000).  The five phases described by NRC (2000) fit into the inquiry 
process described by Pedaste et al. (2015) but are more easily utilized to create inquiry-
based curriculum due to the aids and materials the NRC has created for teachers. 
 Welch et al. (1981) determined inquiry in the classroom involves a multitude of 




discussions and debates.  In classrooms where inquiry is being utilized, the instructor is 
simply a facilitator of the learning process who models for students how to think through 
problems, find errors, and discover answers (Welch et al., 1981).  As a role model, the 
instructor creates an environment which encourages students to ask questions and 
become risk takers in their own learning.  This environment implements “a time for 
doing…time for reflection…time for feeling…and time for assessment” (p. 35).  Thus, 
instructors are the most important factor in implementing inquiry in the classroom.  For 
successful inquiry to occur in the classroom, instructors must see the value of inquiry, 
encourage others to utilize inquiry, and possess the skills necessary to help other 
understand inquiry as way of gaining understanding (Welch et al., 1981). 
 Successful IBL should be student centered (Blumenfeld et al., 1991; Roth & 
Bowen, 1995), involve real world, authentic questions or problems (Brown, Collins, & 
Duguid, 1989; Crawford, 2000; Krajcik et al., 1998; Marks, 2000; Roth & Bowen, 
1995), collaborative (Brown et al., 1989; Marks, 2000; Roth & Bowen, 1995; Singer, 
Marx, Krajcik, & Chambers, 2000), reflective (Toulmin, 1982), produce products or 
artifacts to defend argument (Blumenfeld et al., 1991; Krajcik et al., 1998; Roth & 
Bowen, 1995; Singer, Marx, Krajcik, & Chambers, 2000), and allow for the discussion 
of failures and misconceptions (Brown et al., 1989). First, for the problem to be real-
world or authentic to the student, it must be something they value or find interesting, and 
there cannot be predetermined correct responses (Sparks-Langer et al., 2004).  To 
support the need for a focus on data, Carin and Bass (2001) suggested students need to 




connected students is the Search, Solve, Create, Share, and Act model created by Pizzini, 
Bell, and Shepardson (1988). This model allows students to learn, practice, and refine 
problem-solving skills.  With this model, the students cycle through this inquiry process 
until they solve the problem instead strictly following a linear, rigid process.  
Many of the recent Common Core Standards stress critical-thinking, problem-
solving, and analytical skills, which are the components of IBL (National Governors 
Association, n.d.). IBL has been found to be effective across multiple domains, including 
agriculture, English, history, mathematics, physics, and science (Jeskova et al., 2016; 
Levy et al., 2013; Thoron & Myers, 2012).  Levy et al. (2013) found IBL allowed 
science students to engage in conversations with their teachers about the validity of the 
chosen data collection method, while in history classrooms it bolstered students’ ability 
to analyze information. Levy et al. also determined that IBL in English classrooms 
allowed students to witness different ethical positions (2013).  Thoron and Myers (2012) 
found IBL in the agriscience classroom improved students’ scientific reasoning abilities. 
Finally, Teig, Scherer, and Nilsen (2018) discovered a positive relationship between 
students’ achievements in science classes and IBL. 
Benefits of IBL 
Benefits of IBL have been documented in the literature.  Minner, Levy, and 
Century (2009) synthesized results of 138 studies about IBL and found it had a positive 
effect on the learning of content, retention of content, and conceptual understanding of 
students. Additionally, teachers who received training in IBL reported that, although 




agriculture classroom, the students eventually gained confidence with the method and 
learned more from IBL than other methods (Blythe, DiBenedetto, & Myers, 2015). 
Further, teachers who persevered had more engaged classrooms and were more 
comfortable with IBL (Blythe et al., 2015). Akpulluku and Gunay (2015) conducted a 
case study about students’ perceptions of IBL, unveiling that students enjoy IBL and 
understand the importance of learning by doing. Additionally, post-secondary business 
students were more involved in learning and had increased knowledge when faculty used 
IBL (Zafra-Gomez, Roman-Martinez, & Gomez-Miranda, 2015). Agricultural classes 
naturally lend themselves to IBL.  However, there is limited research about why 
agricultural educators are not using this method. 
 IBL has been found to enhance student learning across science disciplines and 
mathematics, as well across grade levels in public schools and universities (Sawada et 
al., 2002). Students’ understanding of science content can be aided through IBL by 
allowing them to confront their own gaps in knowledge (Hiebert et al., 1996).  Often, 
these knowledge gaps are realized through failures in students’ inquiry activities 
(Schank, 1999).  IBL facilitates this knowledge gain process by requiring knowledge 
acquisition, uncovering new scientific principles while refining existing knowledge of 
scientific principles, and by requiring students to reorganize their scientific knowledge 
and create connections (Edelson, Gordin, & Pea, 1999). In summary, teachers can 
present information to students, but students must construct knowledge on their own 




IBL helps students develop and improve their research skills, scientific thinking, 
and reasoning abilities (Batdi et al., 2018; Gormally et al., 2009). In 1998, Mao, Chang, 
and Barufaldi discovered an increase in students’ test performance and comprehension 
of earth science concepts when IBL was utilized, but there was not a significant 
difference in students’ factual knowledge compared to traditional teaching. Later, 
inquiry-based activities in agriscience classrooms were found to increase middle school 
students’ science comprehension (Skelton, Blackburn, Stair, Levy, & Dormody, 2018). 
Not only do middle and high school students exposed to IBL exhibit higher scores and 
more growth, these students also demonstrate higher long-term retention of the material 
than students in traditional classrooms (Blanchard et al., 2010). More knowledge is 
committed to students’ long-term memory through IBL activities: more connections are 
formed as students gain new experiences (Sparks-Langer et al., 2004). 
Utilizing a standards-based inquiry curriculum improves standardized 
achievement test scores for underserved urban students, while also reducing the gap in 
achievement between African-American boys and girls (Geier et al., 2008). Further, 
students exposed to IBL have been found to exhibit increased integrated science 
abilities, as well the ability to outperform students in traditional learning environments 
on standardized test questions (Liu et al., 2010). Tretter and Jones (2003) discovered 
there was not a significant difference in standardized test scores for IBL classrooms but 
noted increased participation, higher overall grades, and more uniform achievement 
when IBL was utilized. Shymansky, Kyle, and Alport (1983) discovered students using 




positive attitude, and higher achievement. Weinstein, Boulanger, and Walberg (1982) 
had previously discovered that innovative teaching methods such as inquiry resulted in 
high student achievement. 
A meta-analysis conducted by Batdi et al. (2018) revealed IBL increases 
students’ eagerness to learn, creating a positive attitude and increased interest in the 
subject matter. Further, Batdi et al. (2018) also completed a meta-analysis which 
indicated that the use of IBL increases students’ desire to work in groups and participate 
in discussions. Gibson and Chase (2002) reported that students are more motivated to 
work hard in science classes when opportunities to ask questions and design experiments 
to find answers are present, suggesting that students will work harder in classes where 
IBL activities are utilized.  Gormally et al. (2009) found students in inquiry-based 
laboratories had increased self-confidence in their science knowledge and skills, 
however students in a traditional laboratory demonstrated a larger growth in their self-
confidence.  The fact that students in a traditional laboratory demonstrated a greater 
growth in self-confidence might be attributed to the fact that inquiry-based learning is 
more difficult for students, possibly diminishing their confidence levels due to the 
amount of struggling that occurs (Krajcik et al. 1998; Achilles & Hoover, 1996; Edelson 
et al., 1999).  Finally, IBL aids students in the ability to plan and complete goal-oriented 
tasks (Dieker & Hines, 2014). 
Challenges of IBL 
Kuhn, Black, Keselman, and Kaplan (2000) questioned whether students in 




findings suggested inquiry-based activities are not appropriate for this age group because 
students do not possess the skills necessary to perform these activities.  The authors do 
not discourage the use of IBL, but rather recommend making sure the necessary steps are 
taken to develop students’ cognitive skills to deal with multivariate situations.  Further, 
Edelson et al. (1999) discussed five challenges to students participating in IBL. These 
include motivation to participate, understanding how to investigate, adequate 
background knowledge, ability to organize complex activities, and the learning 
environment’s constraints. 
 Another challenge of IBL is the various roles that instructors must adopt for 
success.  Crawford (2000) listed ten roles adopted by a successful inquiry-based 
instructor: motivator, diagnostician, guide, innovator, experimenter, researcher, modeler, 
mentor, collaborator, and learner.  As a motivator, the teacher encourages students to 
take ownership in their own learning.  When acting as a diagnostician, the teacher has 
students reflect on their learning to gain a better understanding.  At times, students 
require direction, and the teacher must assume the role of a guide.  Implementing 
inquiry-based activities requires a teacher to be an innovator in creating new lessons.  
During the adoption of inquiry-based activities, the teacher must become an 
experimenter with new ways of teaching and assessing students.  Reflecting after 
teaching inquiry-based activities will require the teacher to be a researcher, solving 
issues that arose during implementation.  For the students to successful and willingly 
display attitudes and characteristics of a scientist, the teacher must model the way 




serve as a mentor.  At other times, the teacher will act in a more traditional role as a 
collaborator, sharing their knowledge with the students.  The last role Crawford 
describes is a learner: the teacher has an open mind and is willing to learn new concepts. 
Teachers’ Role in IBL 
When teaching inquiry, the teacher must be able to balance providing 
information to students to reach the lesson’s desired goals with allowing students to 
pursue their own answers through their inquiry activities (Carin & Bass, 2001).  
Teachers can gauge their success in utilizing IBL based on their ability to guide students 
through the seven parts of IBL: (a) students are thinking about the natural world; (b) 
students are allowed to explore systems of objects and organisms on their own; (c) the 
teacher asks simple questions to guide students’ investigations; (d) students gather 
relevant information and data to answer their question; (e) time is given for students to 
hear how others interpret the data and information; (f) students defend their 
understanding of the phenomena being studied; and (g) students are given an opportunity 
to reflect on their own and peers’ understanding to begin making connections with 
evidence and prior knowledge (Carin & Bass, 2001). 
IBL in Agricultural Education 
The philosophy of agricultural education is to teach students by allowing them to 
have direct encounters with the phenomena being taught: learning by doing.  Instruction 
in agricultural education focuses on problems and questions affecting the agricultural 
industry (Phipps et al., 2008). Since the focus of agricultural education is on questions 




In recent years, there has been a push for agricultural classes to incorporate more 
science into their curriculum to aid with standardized testing. Shelley-Tolbert, Conroy, 
and Dailey (2000) investigated the need for integrating science into agricultural 
classrooms, examining perceptions of agricultural educators and others involved in 
agriculture about shifting the agricultural curriculum toward more science and this 
change’s effects on teacher education programs. Those interviewed expected an increase 
in enrollment of higher-achieving students, which could lead to agriculture reaching a 
wider audience.  Some respondents felt science should be integrated, but only marginally 
to prevent discouraging those students who need vocational skills from enrolling 
(Shelley-Tolbert et al., 2000). Overall, Shelley-Tolbert et al.’s (2000) findings suggest 
not only do teachers perceive a need to integrate science into agriculture, but 
undergraduate students, graduate students, staff, and those in the agriculture workforce 
also believe there is a need. Myers, Thoron, and Thompson (2009) examined the 
perceptions of participants in the National Agriscience Teacher Ambassador Academy 
(NATAA) regarding the integration of science into agriculture courses. The majority of 
teachers felt integrating science increased problem-solving ability and students were 
better able to understand agriculture concepts.  Teachers in this study also believed 
integrating science will lead to more high-achieving students enrolling in agriculture 
courses and an overall increase in agriculture course enrollment (Myers et al., 2009).  
Thompson and Warnick (2007) reported that not only did agricultural educators believe 
that science integration would improve students’ science scores on state standardized 




As the need for improved science scores on standardized tests has continued to 
grow, the National Research Council recommended the implementation of more inquiry-
based instruction (NRC, 1996; NRC, 2000; NRC, 2011).  Next Generation Science 
Standards, which are being adopted by several states, strive to bolster students’ critical 
thinking, problem solving, and grasp of scientific principles which can be aided through 
IBL (Achieve, Inc., 2018).  Skelton et al. (2018) concluded that inquiry-based teaching 
methods in agricultural units of instruction were beneficial to secondary students’ 
science skill and comprehension.   
Agricultural educators have been utilizing components of IBL for decades 
through project-based learning, problem-solving, and experiential learning (Baker et al., 
2012; Dyer & Osborne, 1996; Moore, 1988; Phipps et al., 2008). Project-based learning 
has been a part of agricultural education since it began. Blumenfeld et al. (1991) 
describe project-based learning as a way to teach students through investigations. These 
investigations involve two components: a question or problem and artifacts developed 
into a final product addressing the question or problem.  Smith and Rayfield’s (2016) 
examination of project-based learning in agricultural science unveiled the shift of 
project-based learning from being utilized in the agricultural classroom to apply 
concepts taught in the classroom to being utilized to allow students to learn new 
concepts while acquiring new knowledge. The newer method of using project-based 
learning to teach new concepts and knowledge is a facet of IBL where students explore 




Secondly, the problem-solving method of teaching highlights the central theme 
of educating students through solving a problem (Olowa, 2009). Parr and Edwards 
(2004) synthesized research on inquiry-based and problem-solving methods in both 
science and agricultural education discovering significant agreement between the two 
pedagogical strategies. In agricultural classrooms, utilizing a problem-solving approach 
increases student’s scores on achievement tests when compared to a subject matter 
approach (Dyer & Osborne, 1996). Teaching agricultural science utilizing the problem-
solving method has been recommended as one of the most effective methods for the 
agricultural classroom (Phipps & Osborne, 1988).  With the problem-solving method, 
students can either come up with a problem on their own or they are given one by their 
teacher (Olowa, 2009), much like IBL students who find the solution to a problem 
through their own experiences.  Often with IBL, the question students are answering is a 
problem that needs to be solved. The primary difference between IBL and the problem-
based method is the role the instructor plays. In IBL, the instructor acts as a facilitator of 
learning and provides students with information when needed.  However, with the 
problem-based method, the teacher supports the process but does not provide any 
information: this is the responsibility of the student (Walker et al., 2015).   
Lastly, experiential learning has also been a part of agricultural education from 
its inception.  This method provides students with concrete experiences and the 
opportunity to participate in reflective observation.  These observations lead to abstract 
conceptualization and active experimentation (Baker et al., 2012).  Experiential learning 




to the processes illustrated by Kolb’s model, however these phases and processes are 
often not followed in the agricultural classroom (Arnold, Warner, & Osborne, 2006; 
Cheek, Arrington, Carter, & Randell, 1994). For example, students may be provided all 
the information needed for the experience and do not need to actively inquire during the 
experience.  While project-based learning, problem-solving, and experiential learning 
can each include inquiry, these methods are not always implemented in a manner 
utilizing IBL.  IBL is not new to agricultural education. However, it may not always be 
used with the intent of allowing students to learn completely through inquiry. 
In recent years, researchers have begun investigating the benefits of IBL 
opportunities in agricultural classrooms. Some agricultural educators already incorporate 
IBL into their classrooms on a regular basis. Washburn and Myers (2010) studied 
agricultural educators in the state of Florida and found that teachers implemented 
teacher-oriented inquiry three times per week and student-oriented inquiry at least once 
per month.  IBL opportunities are those activities allowing students to pose questions, 
make observations, and formulate explanations for their findings (NRC, 2000).  Witt, 
Ulmer, Burris, Brashears, and Burley (2014) found students spent more time engaged in 
agricultural lessons when IBL was utilized.  Thoron and Myers (2012) discovered IBL in 
the agriscience classroom increased students’ scientific reasoning.  Thoron and Myers 
(2011) had previously concluded that inquiry-based instruction improved students’ 
content knowledge when utilized in the agriscience classroom.  Additionally, students 
had a more favorable opinion of agriscience and positive responses regarding the 




2014).   Further, researchers have found that IBL improves students’ attitudes both 
toward agriculture in their daily lives and their agriscience classes (Thoron & Burleson, 
2014).  
Multiple studies have been conducted to examine teachers’ perceptions and 
attitudes about inquiry-based instruction (Blythe et al., 2015; DiBiase & McDonald, 
2015). Voet and De Wever (2018) found history teachers’ adoption of IBL was 
significantly impacted by their self-efficacy related to organizing IBL activities and the 
perceived hindrances of implementing these activities. Further, Thoron, Myers, and 
Abrams (2011) found, with proper training, agricultural teachers to have positive 
attitudes towards utilizing inquiry-based instruction. 
Known Barriers to IBL Adoption 
Barriers to the adoption of IBL are not a new concept.  Research has found 
various impediments to teacher adoption of IBL in content areas other than agriculture.  
Some of these include lack of time, lack of experience with IBL, and lack of inquiry-
based professional development (Pozuelos, Gonzalez, & de Leon, 2010). Dorier and 
Garcia (2013) identified five key areas in which support was needed for the large-scale 
implementation of IBL in science and mathematics: national policies, didactical 
resources, national assessments, pre-service teacher training, and professional 
development. Likewise, Gutierez (2015) discovered the successful implementation of 
IBL was often hindered by a lack of support, training, and available materials for IBL.  
Blythe et al. (2015) also discovered teachers’ perceptions of the amount of time required 




restraints, and support from administration are also recorded as barriers for adopting IBL 
(DiBiase & McDonald, 2015). In 2006, Gejda and LaRocco reported that sixty-eight 
percent of teachers believed time was the biggest barrier to adopting IBL.  
There are many factors that can influence adoption of IBL. Voet and De Wever 
(2018) found the adoption of IBL in the history classroom was affected by teachers’ 
beliefs about education, self-efficacy, and the context.  Reiff’s (2002) results suggested 
teachers do not utilize IBL due to their own beliefs about IBL. Understanding the 
barriers associated with the adoption of IBL will help in the development of professional 
development to support teachers in their journey to the adoption of IBL.  Further, Blythe 
et al. (2015) discovered often one of the biggest challenges to IBL adoption is the 
process of personal change. 
Another barrier to the adoption of IBL is self-efficacy.  Many teachers do not 
have the confidence to implement IBL in their first year, however those that 
implemented IBL in the first year and continued to utilize it gained more confidence 
during year two and three of IBL (Blythe et al., 2015; Thoron et al., 2011).  As teachers’ 
self-efficacy with IBL increases, they are more comfortable using it in their classroom 
and reported it to require less effort in a class period than other teaching methods (Blythe 
et al., 2015). 
Conceptual/Theoretical Framework 
The framework for this study was based on the work of Voet and De Wever 
(2018) in regard to teacher adoption of IBL. Voet and De Wever (2018) developed a 




dependent on their beliefs about education, self-efficacy, and the context in which they 
teach.  This model can be used to investigate the adoption of IBL in other domains, such 
as agriculture.  This study seeks to utilize this framework to determine how agricultural 
















Figure 1. Theoretical framework to investigate adoption of IBL in agriculture. Adapted 
from “Teachers’ Adoption of Inquiry-Based Learning Activities: The Importance of 
Beliefs about Education, the Self, and the Context,” by M. Voet and B. De Wever, 2018, 




Schoenfeld (1983) suggested that a person’s behavior is dependent on their 
beliefs about the task, oneself, and the environment. A person’s beliefs were further 
broken into the dimensions of education, self, and context by Op ‘t Eynde, De Corte, and 
Verschaffel (2002).  According to Fang (1996), it has been suggested that teachers have 
Conceptions of the 



















certain beliefs about the subject they teach, their students, and their responsibilities as 
teachers which influence their teaching practices. Further, it has been implied that 
teachers’ beliefs act as a screen used to help make decisions about their teaching 
methods (Fang, 1996; Shavelson, 1983; Shavelson & Stern, 1981).  Pajares (1992) 
argues that teachers’ beliefs are an important area for future research for improving 
teaching methods.  Voet and DeWever (2018) suggested the teacher belief systems be 
further divided into five categories (a) conceptions of the nature of knowledge; (b) 
orientation towards teaching; (c) self-efficacy; (d) contextual hindrances; (e) perceived 
student abilities. 
Beliefs about Education 
Epistemological beliefs are important to academic experiences because they 
influence the reasoning and judgment of both students and educators (Hofer, 2001).  
Depending on the domain being taught epistemological beliefs often differ but are 
influenced by domain-general beliefs (Muis, Bendixen, and Haerle, 2006). Husbands 
(2011) suggested that instructors who placed a higher priority on procedural knowledge 
would be more likely to engage their students in reasoning activities.   Nespor (1985) 
conducted a two-year Teachers’ Belief Study, reporting that teachers’ beliefs shape the 
objectives and goals teachers set for the classroom.  Gess-Newsome and Lederman 
(1999) discovered from a review of literature that science teachers can be categorized 
into nine categories based on their educational beliefs.  The educators generally put more 
effort into developing instructional activities that most closely matched their beliefs. One 




would be more likely to develop lessons that involved learning science through inquiry 
(Gess-Newsome & Lederman, 1999).  Van Driel, Bulte, and Verloop (2007) discovered 
that chemistry teachers’ beliefs could be grouped into to two categories: subject matter 
oriented and learner-centered.  Therefore, these beliefs guide educators in developing 
their classroom activities, even agricultural educators.  Mary Budd Rowe, an influential 
and innovative figure in inquiry learning, wrote: 
Attitudes, beliefs, and feelings teachers have about what science is and what it 
should accomplish will influence their ways of carrying out instruction.  If the 
meaning they attach to inquiry and problem solving in science implies finding 
the right answers, then they will focus on teaching and testing for the facts.  They 
will be less interested in making inferences and constructing explanations based 
on data, because it is not part of their vision or personal experience of science.  
If, however, they hold an alternative, more comprehensive vision of science, they 
will encourage discussions, dialog among students and comparisons of 
competing explanations… In the less traditional view, experiments are a way of 
asking questions of nature, and science is a special form of making stories about 
how the world works. (Carin & Bass, 2001, p. 17) 
Beliefs held by educators influence their teaching approaches. Rice and Kitchel 
(2018) discovered agricultural educators believe the purpose of agricultural education is 
for career and college preparation, agricultural literacy, and practical life skills.  The 
beliefs agricultural educators held about agricultural education shaped the focus of their 




Rice and Kitchel (2018) also found agricultural educators believed agricultural education 
should be taught using hands-on and real-world experiences.  
Even when teachers’ beliefs follow a more constructivist, student-centered 
approach, this is not always reflected in the classroom (Kaymakamoglu, 2018).  
However, teachers’ beliefs have been linked to student achievement (Good, 1987) and to 
their use of scientific inquiry (Moar & Taylor, 1995).  Luft (2001) discovered 
professional development aided in changing new teachers’ beliefs from teacher-centered 
to more student-centered constructivist beliefs and the caused similar changes in the 
practices of experienced teachers.  More specifically, agricultural educators’ beliefs 
about the purpose of agricultural education and their students’ abilities affects the 
instructional strategies utilized. Understanding how these beliefs affect their adoption of 
IBL can lead to the development of professional development for beginning agricultural 
educators to shape their beliefs about IBL in the agricultural classroom. 
Beliefs about Self 
It has been postulated that self-efficacy is a determining factor in the activities 
and environment created by a person (Lent, Brown, & Hackett, 1994).  Self-efficacy is 
indicative of career and academic choices and performance indicators (Hackett & Lent, 
1992; Multon, Brown, & Lent, 1991; Sadri & Robertson, 1993).  Even though self-
efficacy involves a person’s self-conceived belief about their capabilities, only moderate 
relationships have been found with actual capabilities (Betz & Hackett, 1981; Lent, 




strong sense of self-efficacy is necessary to effectively complete difficult or challenging 
tasks (Bandura, 1991). 
Teacher self-efficacy is the teachers’ belief in their capability to reach certain 
goals (Tschannen-Moran & Hoy, 2001).  Student achievement (Ashton & Webb, 1986; 
Gulistan, Hussain, & Mushtaq, 2017; Ross, 1992; Shahzad & Naureen, 2017), 
motivation (Lazarides, Bucholz, & Rubach, 2018; Midgley, Feldlaufer, & Eccles, 1989; 
Pan, 2014), and self-efficacy (Anderson, Greene, & Loewen, 1988) can be directly 
related to teacher self-efficacy. A teacher’s orientation toward teaching has also been 
linked to their own level of self-efficacy (Anderson et al., 1988). Teachers’ beliefs about 
their self-efficacy in teaching students is positively linked to their perception of students’ 
abilities (Ashton & Webb, 1986).  Therefore, a teacher with a stronger belief of self-
efficacy is more likely to believe that all their students can learn the material.  High self-
efficacy teachers demonstrate improved classroom management and classroom 
awareness, monitor student work, and encourage students more than their low self-
efficacy peers (Ashton & Webb, 1986).  Teachers with higher self-efficacy have a more 
positive attitude toward utilizing inquiry in their classrooms (Silm, Tiitsaar, Pedaste, 
Zacharia, & Papaevripidou, 2017). Further, teachers with high self-efficacy have been 
found to be more resilient when lessons do not go as planned (Ashton & Webb, 1986).  
These findings support Bandura’s (1977) hypothesis that self-efficacy can determine the 
amount of effort and resilience a person demonstrates during obstacles.  Therefore, 
teacher self-efficacy may be one of the multiple challenges affecting IBL adoption and 




Beliefs about the Context 
Often the classroom environment influences the decisions a teacher makes in 
regard to their instructional practices.  Regardless of the beliefs a teacher has about 
education, sometimes there are contextual factors that affect their instructional practices 
(Ashton, 1990; Duffy & Anderson, 1984; Fang, 1996). 
Beliefs about Hindrances 
Incorporating inquiry-based instruction into the agricultural classroom brings 
with it many challenges for both teachers and learners (Edelson et al., 1999; Luft & 
Roehrig, 2007; Quigley, Marshall, Deaton, & Cook, 2011), as implementing IBL 
learning does not happen without teachers developing their own beliefs about 
hindrances. When implementing IBL into the agricultural classroom, teachers adapt their 
current content to the new methodology (Blythe et al., 2015). However, agricultural 
teachers reported that IBL opportunities took longer to plan and prepare than traditional 
teaching methodologies (Blythe et al., 2015). Dorier and Garcia (2013) found teachers’ 
self-perceived role in the classroom and the training they received could be a hindrance 
to implementing IBL in the mathematics classroom.  DiBaise and McDonald (2015) 
found that science teachers believed class size, accountability, curricular demands, and 
support from their administration were the biggest hindrances to implementing IBL.  
Furthermore, Edelson et al. (1999) found five common hindrances to IBL: motivation, 
accessibility, background knowledge, practical constraints, and organizing and managing 




about hindrances affect their adoption of IBL in the agricultural classroom will allow for 
the creation of professional development and pre-service trainings to offer educators. 
Perceived Student Ability 
Teachers’ perceptions of students’ abilities have been found to be one of the 
major barriers to IBL activities (Van Hover & Yeager, 2003). Voet and DeWever’s 
(2016) instrument to study teachers’ adoption of IBL includes a perceived student ability 
scale. The perceived student ability scale measures teacher’s perceptions about their 
students’ abilities to carry out the activities involved in IBL (Voet & De Wever, 2016). 
Perceived student abilities are a part of the conceptual framework used for the current 
study due to teacher responses about student capabilities (Voet & De Wever, 2016). 
Teachers often hold certain beliefs about their students which influence the teaching 
methods that are utilized in the classroom (Fang, 1996), affecting their instructional 
practices and expectations of the students (Good & Brophy, 2003; Woolfolk, 2004). 
Summary of Review of Literature 
 IBL has been utilized in science education for many years.  In recent years, the 
use of IBL has become more popular in other domains including math and history. The 
benefits of IBL have been well researched and documented, including increasing 
students reasoning abilities.  Agricultural education strives to improve students’ abilities 
to problem-solve, thereby making IBL a very useful teaching strategy. 
 Implementing IBL in the classroom can be affected by many different things.  
Teachers’ beliefs about education, self, and context often affect the teaching strategies 




are closely aligned to their beliefs about education.  Self-efficacy in teaching the 
material or utilizing certain strategies also has a role in the type of instruction developed 
by teachers.   Further, once teachers have developed and planned lessons for their 
classrooms, what is actually implemented is affected by contextual hindrances.  
Understanding how these beliefs affect teacher adoption of IBL will help in the 
development of professional development and pre-service teacher programs that will aid 







A description of the research procedure is presented in this chapter.  The 
following topics are addressed: (a) Research Design, (b) Population, (c) Sample, (d) 
Instrument Development, (e) Data Collection, and (f) Data Analysis. 
Purpose and Objectives 
The purpose of this study was to examine the belief system of agriculture 
educators about agricultural education, self, and context in regard to their adoption of 
IBL. The objectives for the study were to 
1. Determine how agricultural educators’ characteristics, such as teaching degree and 
pathway taught, influence their adoption of IBL. 
2. Determine how agricultural educators’ beliefs about agricultural education, the self, 
and context of agricultural education are related to one another. 
3. Determine how agricultural educators’ beliefs about agricultural education, the self, 
and context of agricultural education influence their adoption of IBL. 
Research Design 
The design for this study was non-experimental survey research.  It was 
descriptive and correlational.  
Population 
The target population of this study was agricultural educators who are active 




Association of Agricultural Educators (NAAE) is composed of members from six 
regions across the United States.  Members of NAAE are involved in agricultural 
education at many levels, from middle school through postsecondary, and some serve as 
state and national agricultural education leaders. The purpose of this organization is to 
“advocate for agricultural education, provide professional development and work to 
recruit and retain agricultural educators” (National Association of Agricultural 
Educators, n.d.).    
Sample 
Based on the research of Krejcie and Morgan (1970), it was determined a desired 
sample size of 367 teachers would be appropriate for this study.  A sample of 600 was 
selected by staff members of NAAE and represented members of all six of NAAE’s 
regions which includes 7,800 total members. An initial recruitment email (Appendix B) 
containing a link to a Qualtrics-based survey was sent to 600 members, with 110 usable 
responses received. As this number was lower than the target sample size, an additional 
1,200 association members were selected by NAAE staff and sent the same recruitment 
email in order to generate the 367 responses needed. Of the 1,800 recruitment emails 
sent, 127 emails were undeliverable.  Therefore, a total of 1,673 recruitment emails were 
successfully sent out. The final number of useable respondents was 410. 
Instrument Development 
Determining the dimensions of belief systems of agricultural educators that 
explain their adoption of IBL required the development of an instrument.  A review of 




that was used to capture history teachers’ beliefs about education, self, and context, and 
how it affected their adoption of IBL.  Internal consistencies of this instrument were 
reported as Cronbach’s :  Nature of knowledge = .71, Substantive knowledge = .73, 
Procedural knowledge= .80, Self-efficacy = .78, Perceived student ability = .72, 
Perceived contextual hindrances = .83, Adoption of IBL = .69 (Voet & De Wever, 
2018).  Voet gave permission to adapt this instrument to agricultural educators’ beliefs 
systems about education, self, and context. 
 The adapted instrument addressed the framework items as follows: conceptions 
of nature of knowledge (4 items), substantive knowledge (3 items), procedural 
knowledge (3 items), self-efficacy (4 items), perceived student ability (3 items), 
perceived contextual hindrances (4 items), and adoption of IBL (4 items).  Each of these 
items employed a six-point Likert scale. The nature of knowledge, perceived student 
abilities (reverse-coded), and perceived contextual hindrances had Likert scale ratings of 
“1 - completely disagree” to “6- completely agree.”  Substantive and procedural 
knowledge had Likert scale ratings of “1 - very unimportant” to “6 - very important.”  
Self-efficacy items had Likert scale ratings of “1 - completely unable” to “6 - completely 
able.”  Finally, the adoption of IBL had Likert scale ratings of “1 - never” to “6 - very 
often.” 
 A pilot study was conducted to determine the readability and perceived 
appropriateness of the adapted instrument.  The instrument was distributed to 25 Texas 
Tech University pre-service agricultural educators and 51 New Mexico State University 




service teachers were asked to complete the survey and email the researcher with 
questions or for clarification of items on the instrument. Forty-eight of the 76 pre-service 
teachers contacted responded, with a total of 35 completing the survey. Only one email 
was received which asked how they needed to respond if they had not taught any 
students yet.  Based on the lack of questions/concerns about the instrument and the 
completion rate, it was determined the instrument had good readability. 
 Internal consistencies of this instrument were reported from the pilot study as 
Cronbach’s :  Nature of knowledge = .50, Substantive knowledge = .53, Procedural 
knowledge= .77, Self-efficacy = .81, Perceived student ability = .74, Perceived 
contextual hindrances = .67, Adoption of IBL = .96. Kline (1999) indicates that 
Cronbach’s  below .70 are acceptable will dealing with psychological constructs.  
Nunnally (1978) even suggest values as low as .50 are acceptable in the beginning of 
research, therefore it was determined that the adapted instrument was reliable.  
Data Collection 
Data were collected from members of the NAAE, which included both secondary 
and post-secondary agricultural educators.  A link to the questionnaire, hosted by 
Qualtrics, was distributed via email to participants between November 1, 2018, and 
January 31, 2019.  A five-contact e-mail strategy, as suggested by Dillman, Smyth, and 
Christian (2014) was utilized. Early morning has been identified by Dillman et al. (2014) 
as the best time to distribute emails; therefore, emails were sent in the early morning. 
The participants’ routines were also considered when selecting days for distribution, 




rate (Dillman et al., 2014; Shinn, Baker & Briers, 2007). Therefore, surveys were sent 
out at 6:00 am MST on various days of the week. Individuals who completed the survey 
but did not respond to questions imperative to the study were removed.  Non-response 
errors were handled according to the method recommended by Lindner, Murphy, and 
Briers (2001).  Early respondents were compared to late respondents, defined as those 
which responded to the survey after the third or fourth reminder. Nature of knowledge 
(NKO), orientation toward teaching-substantial (OTS) and orientation toward teaching-
procedural (OTP), self-efficacy, perceived student ability, perceived conceptual 
hindrances (PCH), and adoption of IBL were compared based on early or late response 





Table 1. Comparison of Early and Late Respondents Regarding Nature of Knowledge, 
Orientation to Teaching-Substantive, Orientation to Teaching-Procedural, Self-Efficacy, 
Perceived Student Ability, and Adoption of IBL; Responding Members of NAAE, Fall 
2018 
 





Variable M SD M SD t Sig. 
Nature of Knowledge 5.19 .49 5.16 .60 .59 .56 
Orientation to Teaching-
Substantive 
4.51 .65 4.62 .51 -1.78 .08 
Orientation to Teaching-
Procedural 
5.01 .68 4.95 .67 .87 .38 
Self-Efficacy 4.70 .72 4.63 .70 .90 .37 
Perceived Student Ability 2.99 1.09 2.91 .96 .50 .69 
Perceived Contextual 
Hindrances 
3.95 1.06 4.08 .98 -1.15 .25 





The quality of the questionnaire was determined through factor analysis and 
subsequent measures of internal consistency of the resulting scales.  To accomplish this, 
the data were subjected to an exploratory factor analysis (EFA) and confirmatory factor 




Exploratory factor analysis was carried out utilizing SPSS 24 with maximum-
likelihood estimation and rotation through oblique Promax as recommended by Costello 
and Osborne (2005) and Fields (2013).  The Kaiser-Meyer-Olkin test indicated that the 
sample was adequate for conducting an EFA (KMO = .87).   Fields (2013) indicates the 
KMO values closer to one indicate compact pattern of correlations; therefore, a factor 
analysis should yield reliable factors. Barlett’s test confirmed the relationship of the 
items being investigated (ꭓ2 = 4041.27, df = 300, p < .001).  Fields (2013) cautions that 
the Barlett test is likely to be significant due to the large sample size of factor analysis; 
however, it should be checked in the unlikely event that it is non-significant. The 
number of factors to be retained was determined by comparing Kaiser’s eigenvalues 
greater than one and Catrell’s Scree test as recommended by Courtney (2013).  The 
eigenvalues pointed to a six-factor structure, which was confirmed by the Catrell’s Scree 
test.   
Confirmatory factor analysis was conducted using SPSS AMOS 24 to determine 
if the data had a good fit index.  According to Hu and Bentler (1999), the criteria for a 
good fit are CFI and TLI ≥.95, and RMSEA ≤ .06.  The results indicated a good fit 
(comparative fit index [CFI] = .96; Tucker-Lewis index [TLI] = .95; root mean square 
error of approximation [RMSEA] = .040).  The CFA confirmed the six-factor structure 
instead of the seven-factor structure utilized by Voet and DeWever (2018) with history 
teachers.  CFA also suggested a six-factor structure combining perceived contextual 
hindrances and perceived student abilities.  For the purposes of this study, it was decided 




For each scale, the data were used to calculate Cronbach’s . Table 2 presents 
the internal consistency of the scales for the original Voet and DeWever (2018) data and 
for the data for this study. The data from this study yielded a Cronbach’s α for nature of 
knowledge items of .63 which could be considered low; however, Kline (1999) suggests 
lower numbers can be accepted if the items are not dealing with abilities but are instead 
psychological constructs.  Further, Nunnally (1978) even suggested when first beginning 
research, numbers as low as .5 are acceptable.  The survey instrument was deemed 
acceptable as the numbers were also closely related to the original instrument. 
 
 
Table 2. Internal Consistency of the Scales Measured by the Instrument to Investigate 
Agricultural Educators’ Beliefs on the Adoption of IBL, Responding Members of NAAE, 
Fall 2018 
 
Scale Items Cronbach’s α 
Voet & DeWever (2018) 
Cronbach’s α 
Current Study 
Nature of knowledge 4 .71 .63 
Orientation to teaching substantive 3 .73 .71 
Orientation to teaching procedural 3 .80 .76 
Self-efficacy 4 .78 .85 
Perceived student ability 3 .72 .77 
Perceived contextual hindrances 4 .83 .85 
Adoption of inquiry-based learning 4 .69 .85 
Note. Values of .7 to .8 generally acceptable, however for psychological constructs 






Analyses Leading to Structural Equation Model 
The Likert scales were used to examine how teachers’ beliefs influence the 
adoption of IBL. Peason’s product moment correlations were used to derive coefficients 
to describe the relationship between the adoption of IBL, nature of knowledge, 
orientation to teach substantive knowledge, orientation to teach procedural knowledge, 
self-efficacy, perceived student ability, and perceived contextual hindrances. Further, 
based on the entire sample (n = 410), SPSS AMOS 24 was used to estimate a structural 
equation model (SEM). Structural equation modeling consists of (a) model 
identification, (b) model estimation, and (c) model evaluation.  Discovering if the 
number of distinct elements is exceeded by the number of estimated parameters within 
the model is model identification (Ullman, 2013).  The number of distinct elements is 
calculated by using p[p + 1]/2, with p representing the measured variables. Structural 
equation models account for the observed variable and the latent variable (unobserved 
variables); however, there are still structural errors.  Structural errors are the variance in 
the variable that is not explained by the predictor variables (Bowen & Guo, 2012).  
Missing values were handled using full-information maximum likelihood, which Bowen 
and Guo (2012) recommend. 
Twenty-five measured variables were represented in the model (i.e., four items 
for nature of knowledge, three items for orientation towards teaching substantive 
knowledge, three items for orientation towards teaching procedural knowledge, four 
items for self-efficacy, three items for perceived student ability, four items for perceived 




325 distinct elements.  The model contained 44 distinct sample moments, 28 distinct 
parameters for estimation creating 16 degrees of freedom which met the requirements 
for SEM (Bowen & Guo, 2012; Ullman, 2013). Following the cutoff criteria by Hu and 
Bentler (1999), the results of the analysis indicate a good fit: CFI = .97. The root mean 
square error of approximation indicated a reasonable fit (RMSEA = .07, CI [.04, .09]).   
Each objective was evaluated with the above data analysis method in order to 
better understand the adoption of IBL by agricultural educators. Learning how 
characteristics affect IBL adoption, how agricultural educators’ beliefs about education, 
self, and context are related, and determining if these beliefs can predict the adoption of 








The results of the study are presented in this chapter.  The chapter begins by 
stating the purpose of the study and then proceeds to share the descriptive findings, goals 
and approaches of the respondents to agricultural education, followed by results 
associated with each of the research objectives. 
Purpose and Objectives 
The purpose of this study was to examine the belief system of agriculture 
educators about agricultural education, self, and context in regard to their adoption of 
IBL. The objectives for the study were to 
1. Determine how agricultural educators’ characteristics, such as teaching degree and 
pathway taught, influence their adoption of IBL. 
2. Determine how agricultural educators’ beliefs about agricultural education, the self, 
and context of agricultural education are related to one another. 
3. Determine how agricultural educators’ beliefs about agricultural education, the self, 
and context of agricultural education influence their adoption of IBL. 
Profile of Respondents 
Respondents for this study were secondary and post-secondary agricultural 
educators who were members of NAAE.  A majority of respondents taught at the 
secondary level, as only 6.8 percent of the responses were from agricultural educators at 




those who taught grades 9-12 and those who taught grades lower than ninth. Table 3 
represents the description of this sample.   
 
 
Table 3. Grade Levels Taught, Responding Members of NAAE, Fall 2018 
 
Grade Frequency Percent 
Below 9 130 31.7 
9-12 251 61.2 
Post-Secondary 28 6.8 
Note. N = 409.  One respondent did not submit a response. 
 
 
All six regions of NAAE were represented, and a description of the sample by 
region is shared in Table 4. NAAE region one represents the states of Alaska, Arizona, 
California, Hawaii, Idaho, Montana, Nevada, Oregon, Utah, Washington, and Wyoming.  
Region two consists of Arkansas, Colorado, Kansas, Louisiana, New Mexico, 
Oklahoma, and Texas.  Region three includes Iowa, Minnesota, Nebraska, North Dakota, 
South Dakota, and Wisconsin.  Region four is comprised of Illinois, Indiana, Kentucky, 
Michigan, Missouri, and Ohio.  Region five represents Alabama, Florida, Georgia, 
Mississippi, North Carolina, Puerto Rico, South Carolina, Tennessee, and the Virgin 
Islands.  Finally, region six includes the remaining states of Connecticut, Delaware, 
Maine, Massachusetts, Maryland, New Hampshire, New Jersey, New York, 




presence of responses from each region, agricultural educators from across the United 
States were represented in this study. 
 
 
Table 4. Frequencies by NAAE Region, Responding Members, Fall 2018 
 
NAAE Region f Percent 
1 96 23.4 
2 80 19.5 
3 60 14.6 
4 58 14.1 
5 83 20.2 




Agricultural educators with bachelor’s, master’s, and doctorate degrees were 
represented.  A majority of respondents had a master’s degree (55.4 %), with 40.7% 
possessing a bachelor’s degree and only 3.7% possessing a doctorate. 
Figure 2 demonstrates the diversity of respondents in regard to the number of 














Goals of Agricultural Educators 
Respondents were asked to rank four learning outcomes for their students from 
most to least important to determine the goals agricultural educators find most important 
for their students.  Table 5 presents the study’s findings regarding teachers’ goals for 
their agricultural education students. For this section of the survey, N = 362 due to 
missing data from 48 of the respondents.  For a plurality of agricultural educators in this 
study, the primary goal in their agricultural classrooms was for all students to be able to 
demonstrate a balanced development of knowledge and skills and the ability to identify, 
analyze and critique information sources.  Agriculture students’ ability to tackle new 
content (i.e., answering a research question based on an analysis of information sources), 




























a technical skill which can be utilized in the agricultural workforce was most often 
ranked as third, while knowing history and facts about FFA and agricultural industries 
and being able to relate changes within the industry to common events in history was 
overwhelmingly ranked fourth. 
 
 
Table 5. Rankings of Four Goals Related to Teaching Agriculture, Responding Members 
of NAAE, Fall 2018  
 
 Number of instructors 
ranking 
Description of goal 1 2 3 4 
Students are able to demonstrate a balanced development 
of knowledge and skills, and are able to identify, analyze, 
and criticize information from sources. 
189 105 62 6 
Students are able to tackle new content which means 
answering a research question based on an analysis of 
information sources, drawing on facts from agricultural 
lessons. 
70 124 110 58 
Students develop a technical skill which can be used in 
the agricultural workforce. 
84 105 131 42 
Student knows the history and facts about FFA and 
agricultural industries and is able to relate changes within 
the industry to common events in history. 
19 28 59 256 





Agricultural educators were asked to identify what approach they found most 
effective, taking time and student abilities into consideration. Table 6 contains the 
findings for agricultural educators’ identification of the approach they believe is most 
important to teaching effectively. There were 403 responses for this item, with seven 
respondents not answering. Agricultural educators were asked to choose the statement 
which most closely represented their belief about teaching effectively, taking available 
time and student ability into account.  A majority of instructors (68.7%) believed that 
teaching effectively required giving students ample time and opportunities to observe, 
discover, and ask questions about important facts, concepts, and skills. Students have to 
apply, experiment with, and compare what they observe with facts and concepts to 
achieve understanding. Twenty-two percent of surveyed instructors also believed that, in 
order to teach effectively, it is necessary to provide sufficient support for learning by 
effectively alternating between an analysis of information sources and plenary sessions, 
reciprocal teaching, and feedback.  Finally, 9.2% believed the most logical and effective 
approach was to explain the most important facts, concepts, and skills in a clear and 
















Table 6. Agricultural Educators’ Selections for Approaches to Teaching Effectively, 
Responding Members of NAAE, Fall 2018 
 
Statement About Teaching Effectively f Relative % 
It is necessary to give students time and opportunities to 
observe, discover, and ask questions about important facts, 
concepts, and skills.  Students have to apply, experiment with, 
and compare them to achieve understanding. 
277 68.7 
It is important to provide sufficient support for the learning of 
facts, concepts, and skills, by effectively alternating between an 
analysis of information sources and plenary sessions, reciprocal 
teaching, and feedback. 
89 22.1 
The most logical and effective approach is to explain the most 
important facts, concepts, and skills in a clear and structured 
way and to ensure that underlying relationships are clear. 
37 9.2 
Note. N = 403. Seven respondents did not answer this item.   
 
 
Research Question One: Influence of Agricultural Educators Characteristics on 
IBL Adoption 
 The first objective of this study was to determine if agricultural educators’ 
characteristics such as grades taught, degree obtained, agricultural pathway taught, and 
NAAE region had an effect on their adoption of IBL.  Results for the influence of 
agricultural educators’ characteristics on IBL adoption can be found in Table 7.  There 




IBL (F(2, 406) = 2.52, p = .08).  There was a statistically significant difference in 
regards to the adoption of IBL when considering degree, as shown by obtained Welch’s 
F(2, 42) = 6.8, p < .01.  The Welch’s F statistic was utilized due to the lack of 
homogeneity of variance as determined by the significance of the Levene’s test p = .04.  
The agricultural pathway taught also had a significant effect on the adoption of IBL with 
Welch’s F(3, 61) = 9.41, p < .001.  Due to a lack of homogeneity of variance p = .001, 
the Welch’s F statistic was utilized.  The NAAE region the agricultural educator taught 
in did not have an effect on their adoption of IBL (F = .44, p = .83). 
 
Table 7. Comparison of Agricultural Educators’ Characteristics’ Effects on the 




Variable M SD F Sig. 
Grade Level Taught 3.93 .88 2.52 .08 
Degree Obtained 3.93 .88 6.8 .003 
Pathway Taught 3.92 .88 9.4 >.001 




Research Question Two: Relationship of Agricultural Educators’ Beliefs about 
Education, Self, and Context 
 Pearson’s product-moment correlations were calculated to describe the 




orientation to teach substantive knowledge (OTS), orientation to teach procedural 
knowledge (OTP), self-efficacy (SEF), perceived student abilities (PSA), and perceived 
contextual hindrances (PCH) of NAAE agricultural educators. Means of the scales are 
presented in Table 8. 
 
Table 8. Means and Standard Deviations of the Variables Describing Agricultural 
Educators’ Perceptions of Teaching-Learning Variables, Responding Members of 
NAAE, Fall 2018 
 
Scale M SD 
Nature of knowledge (NKO) 5.18 .52 
Orientation towards teaching substantive knowledge 
(OTS) 
4.54 .61 
Orientation towards teaching procedural knowledge (OTP) 4.99 .68 
Self-efficacy (SEF) 4.67 .72 
Perceived student ability (PSA) 2.97 1.05 
Perceived contextual hindrances (PCH) 3.99 1.04 
Adoption of inquiry-based learning (AIL) 3.92 .88 
Note. All scales are 6-point scales.   
 
 
Correlation results are presented in Table 9 and described below. Both positive 
and negative relationships were found between agricultural educators’ adoption of IBL 





Table 9. Pearson Product-Moment Correlations (r) Addressing Agricultural Educators’ 
Adoption of IBL, Responding Members of NAAE, Fall 2018 
 




AIL -- .47** .13* .17** .41** .05 -.16** .06 .09 
SEF  -- .24** .32** .49** .20** -.25** .14** .18** 
NKO   -- .26** .36** .07 -.01 -.06 .08 
OTS    -- .44** .03 -.03 .05 -.02 
OTP     -- .05 -.12* .11* .07 
PSA      -- -.64** -.03 -.02 
PCH       -- .05 .00 
Grades 
Taught 
       -- .31** 
Degree 
Received 
        -- 




A medium positive relationship (Cohen, 1988) was found between agricultural 
educators’ adoption of IBL and their self-efficacy (r = .47, 95% CI [.38, .55], p < .001) 
and orientation towards teaching procedural knowledge (r = .41, 95% CI [.30, .49], p < 
.001). A small positive relationship (Cohen, 1988) was found between agricultural 
educators’ adoption of IBL and nature of knowledge (r = .13, 95% CI [.02, .23], p = .01) 




There was a small negative relationship (Cohen, 1988) between agricultural educators’ 
adoption of IBL and perceived contextual hindrances (r = -.16, 95% CI [-.26, -.06], p = 
.001).  
Instructors’ self-efficacy also was indicated to have positive and negative 
relationships with other factors. First, a medium positive relationship (Cohen, 1988) was 
found between agricultural educators’ self-efficacy and their orientation to teach 
substantive knowledge (r = .32, 95% CI [.21, .42], p < .001) and procedural knowledge 
(r = .49, 95% CI [.39, .58], p < .001). A small positive relationship (Cohen, 1988) 
existed between agricultural educators’ self-efficacy and their beliefs about the nature of 
knowledge (r = .24, 95% CI [.13, .34], p < .001), grades taught (r = .14, 95% CI [.04, 
.23, p = .01), degree received (r = .18, 95% CI [.09, .28], p < .001), and perceived 
student abilities (r = .20, 95% CI [.11, .30], p < .001). Conversely, there was a small 
negative relationship (Cohen, 1988) between agricultural educators’ self-efficacy and 
their perceived contextual hindrances (r = -.26, 95% CI [-.35, -.16], p < .001). 
Agricultural educators’ conceptions about the nature of knowledge was 
discovered to have both positive and negative relationships with the other factors 
studied. There was a medium positive (Cohen, 1988) relationship between agricultural 
educators’ conceptions of the nature of knowledge and their orientation to teach 
procedural knowledge (r = .36, 95% CI [.28, .44], p < .001). A small positive 
relationship (Cohen, 1988) was discovered between agricultural educators’ conceptions 
of the nature of knowledge and their orientation to teach substantive knowledge (r = .26, 




between agricultural educators’ orientation towards teaching substantive knowledge and 
their orientation towards teaching procedural knowledge (r = .44, 95% CI [.32, .55], p < 
.001).  A small negative relationship (Cohen, 1988) was discovered between agricultural 
educators’ orientation towards teaching procedural knowledge and their perceived 
contextual hindrances (r = -.12, 95% CI [-.21, -.02], p = .02). 
The perceived student abilities agricultural educators reported appear to be 
negatively related to their perceived contextual hindrances. A medium, negative 
relationship (Cohen, 1988) existed between agricultural educators’ perceived student 
abilities and their perceived contextual hindrances (r = -.64, 95% CI [-.70, -.58], p < 
.001). 
Research Question Three: Influence of Agricultural Educators’ Beliefs on IBL 
Adoption 
Findings for the correlations among the scales further encouraged the use of the 
conceptual model of Voet and DeWever (2018).  Voet and DeWever’s (2018) model 
was utilized for creation of the structural equation model (SEM) for this study, and the 
SEM is presented in Figure 3. The absolute fit of the model was statistically significant 
(ꭓ2 = 31.28, df = 11, p = .001), which means this data did not have absolute fit for the 
model.  Therefore, researchers utilized the relative fit of the model which was acceptable 
(Hu & Bentler, 1999).  The fit indices (CFI = .97; RMSEA = .07) indicated the final 
model met the criteria for model evaluation (Blunch, 2013; Hooper, Coughlan, & 







Figure 3. Structural Equation Model (SEM) representing the influence of agricultural educators’ beliefs on the adoption of 
IBL, responding members of NAAE, Fall 2018.  
Note: Dashed lines indicate non-significant effects. 





Together, the six predictors (nature of knowledge (NKO), orientation to teach 
substantive knowledge (OTS), procedural knowledge (OTP), self-efficacy (SEF), 
perceived student ability, (PSA) and perceived contextual hindrances (PCH)) accounted 
for 26.5 percent of the variance in the adoption of IBL.  Orientation to teaching 
procedural knowledge and self-efficacy had significant effects on agricultural educators’ 
adoption of IBL.  Teachers’ self-efficacy in regard to utilizing IBL was most influential 
in this model and had a positive effect on their adoption of IBL (β = .37, p < .001). The 
importance of procedural knowledge goals of agricultural educators (learning about the 
foundations and reasoning) also had a positive effect on agricultural educators’ adoption 
of IBL (β = .24, p < .001).   Orientation to teach substantive knowledge, perceived 
student ability, and perceived contextual hindrances had no significant effects on 
agricultural educators’ adoption of IBL. Perceived student ability (β = -.09, p = .06) and 
perceived contextual hindrances (β = -.09, p =.06) were negatively related to agricultural 
educators’ adoption of IBL; however, it was not statistically significant. 
Agricultural educators’ value of substantive and procedural knowledge was 
significantly influenced by their ideas about the nature of knowledge (respectively, β = 
.27, p < .001 and β = .37, p < .001).  The level of education an agricultural educator has 
obtained had significant effects on their self-efficacy (β = .15, p < .001) and their 
orientation towards teaching procedural knowledge (β = .10, p = .02). Education level of 
the agricultural educators had no effect on their orientation to teaching substantive 
knowledge, perceived student abilities, or perceived contextual hindrances.  Further, 




abilities (β = .22, p < .001).  Teachers’ perceived student abilities was negatively related 
to their perceived contextual hindrances (β = -.64, p < .001). 
Summary 
The findings of this study demonstrated how the majority of NAAE agricultural 
educators surveyed believe the number one goal of teaching agriculture is to provide 
students with a balanced education including both knowledge and skills that allow the 
students to problem solve.  Further, agricultural educators see the value in giving 
students the opportunity to observe, discover, and ask questions on their own.  However, 
currently NAAE agricultural educators are only providing these opportunities to their 
students sporadically. 
The structural equation model created through this research was able to predict 
26.5 percent of the variance in NAAE agricultural educators’ adoption of IBL.  The 
strongest predictors of the variance in adoption were agricultural educators’ beliefs about 
their self-efficacy, procedural knowledge, student abilities, and contextual hindrances.  
When analyzed together, these findings lead to some important implications for 







CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 
 
This final chapter reports conclusions based on the findings of this study.  From 
these conclusions, I offer implications for future research involving IBL and agricultural 
education.  Further, I provide recommendations for practice based on the findings from 
this study about the adoption of IBL by agricultural educators and additional research. 
Increasing the use of inquiry-based learning (IBL) is encouraged by educational 
reform organizations due to the increase in retention of content and conceptual learning 
that occurs when IBL is utilized.  IBL has been present in science classrooms for many 
years, since inquiry is how scientists make discoveries.  The benefits of using IBL in 
other domains has been researched and documented.  For example, agriculture 
curriculum is often science-based, making it an ideal opportunity to implement IBL.  
Identifying factors that affect agricultural educators’ adoption of IBL will allow for the 
creation of professional development to support IBL implementation. 
Purpose and Objectives 
The purpose of this study was to examine the belief system of agriculture 
educators about agricultural education, self, and context in regard to their adoption of 
IBL. The objectives for the study were to 
1. Determine how agricultural educators’ characteristics, such as teaching degree and 
pathway taught, influence their adoption of IBL. 
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2. Determine how agricultural educators’ beliefs about agricultural education, the self, 
and context of agricultural education are related to one another. 
3. Determine how agricultural educators’ beliefs about agricultural education, the self, 
and context of agricultural education influence their adoption of IBL. 
Conclusions  
Analysis of the results identified the following conclusions for the profession of 
agricultural educators.   
Goals and Approaches of Agricultural Educators 
The results from this study indicate that agricultural educators’ goals are for their 
students to be able to acquire the knowledge and skills that are necessary to identify, 
analyze, and criticize information. Further, agricultural educators believe it is not as 
important for agricultural students to know the history and facts about agriculture, but 
rather possess the abilities to find needed information from sources to aid in answering 
questions or solving problems in regard to agriculture.  These results are in agreement 
with the findings of Voet and DeWever (2018) in regard to the goals of history teachers. 
A majority of the agricultural educators in this study preferred to use teaching 
strategies that allow students time and opportunities to observe, discover, question, and 
collect data.  Even though the majority of agricultural educators prefer this type of 
strategy, the adoption of IBL was only used sporadically or every now and then.  
Because agricultural educators see the advantage of IBL, approaches determining the 




Influence of Agricultural Educators’ Characteristics on IBL Adoption 
The first objective of this study was to determine how agricultural educators’ 
characteristics (i.e., grade level taught, degree obtained, pathway taught and NAAE 
region) influenced their beliefs about agricultural education, self, and context of 
agricultural education.  This study found that the adoption of IBL by agricultural 
educators was not significantly affected by the grade level they teach, suggesting when 
teachers utilize IBL, they are willing to create these lessons regardless of if they are 
teaching middle school students or college students.  Further, there was no significant 
effect on their adoption of IBL based on where in the United States an agricultural 
educator was located.   
However, there was a significant effect on teachers’ adoption of IBL in regard to 
the degree obtained and the pathway taught. The positive correlation between the 
adoption of IBL and the degree obtained suggests the more training an educator receives 
the higher their adoption of IBL.  As teachers continue their education, it makes sense 
that they would receive more training in creating and implementing IBL, which could 
lead to a higher self-efficacy in regard to IBL. Results from this study suggest that self-
efficacy is one of the strongest predictors of the adoption of IBL; therefore, it is 
understandable that the more education teachers receive, the more likely they will be to 
adopt IBL. These results create an area for further research to investigate in what ways 
the degree obtained and the agricultural pathway affect their adoption of IBL. 
 In addition, the grade level(s) agricultural educators teach were also related to 
their self-efficacy and orientation to teach procedural knowledge: agricultural educators 
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teaching high school and/or college students were more likely to teach procedural 
knowledge and had greater self-efficacy in implementing IBL activities.  Agricultural 
educators teaching older students can teach more procedural knowledge due to the 
background knowledge students have already obtained.  By teaching procedural 
knowledge, agricultural educators are able to prepare students for IBL, making it easier 
to implement and thereby increasing their self-efficacy. 
Further, the agricultural pathways taught by agricultural educators had an effect 
on their adoption of IBL.  The agricultural pathways for this study consisted of general 
agriculture, agricultural sciences (agriscience, animal science, and horticulture), 
agricultural mechanics, and agricultural education.  Agricultural courses dealing with 
more science-based concepts would have more opportunities to adopt IBL than those 
classes dealing strictly with agricultural mechanics.  Educators teaching more science-
based agricultural classes might also have received more training in the use of IBL 
strategies which would increase their self-efficacy to teach IBL, thereby increasing their 
adoption of IBL. This is an area for further research to determine how the agricultural 
pathway affects the adoption of IBL.   
 Finally, the grade levels taught by agricultural educators had no relationship to 
their adoption of IBL; whether an agricultural educator teaches seventh graders or pre-
service agricultural education students did not seem to affect the adoption of IBL. 
Relationship of Agricultural Educators’ Beliefs about Education, Self, and Context 
The second objective of the study was to determine how agricultural teachers’ 
beliefs about agricultural education, the self, and context of agricultural education are 
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related to one another.  Adoption of IBL activities by agricultural educators was related 
to nature of knowledge, orientation to teach substantive knowledge, orientation to teach 
procedural knowledge, self-efficacy, and perceived contextual hindrances.  
 A positive relationship was demonstrated between both IBL adoption and the 
orientation to teach substantive and procedural knowledge, with the higher correlation 
between procedural knowledge and the adoption of IBL.  Therefore, agricultural 
educators who are more likely to adopt IBL would also spend more time teaching the 
procedural knowledge that is required for IBL activities, agreeing with Husbands (2011) 
who suggested that instructors who placed a higher priority on procedural knowledge 
would be more likely to engage their students in reasoning activities.  An instructors’ 
orientation toward teaching will also direct them to spend more time and effort in 
instructional approaches that are related to their orientation (Gess-Newsome & 
Lederman, 1999).  Agricultural educators with higher self-efficacy to organize IBL 
activities indicated they utilize IBL more often in their classroom.   
The relationship between the adoption of IBL and perceived contextual 
hindrances was negative.  This indicates that when agricultural educators expect issues 
with IBL, they are less likely to implement these activities. 
Agricultural educators’ beliefs about the nature of knowledge were positively 
related to their orientation to teach substantive and procedural knowledge to their 
students.  Because the nature of knowledge represents agricultural educators’ 
epistemological beliefs, a correlation with teaching orientation is expected.  
Epistemological beliefs are the instructor’s conceptions about inquiry and how students 
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will construct and evaluate knowledge (Hofer, 2001).  Epistemological beliefs have been 
found to differ depending on the domain being taught but are influenced by domain-
general beliefs (Muis et al., 2006).  Further, the SEM created by Voet and DeWever 
(2018) found there were significant effect of nature of knowledge and orientation to 
teaching substantive and procedural knowledge for history teachers. Additionally, 
orientation to teach substantive and procedural knowledge was positively correlated with 
agricultural educators’ self-efficacy to organize IBL activities. 
Agricultural educators’ self-efficacy was related to nature of knowledge, 
orientation to teach substantive and procedural knowledge, perceived student abilities, 
and perceived contextual hindrances.  A positive relationship between agricultural 
educators’ perceived ability to implement IBL and the perceived abilities of their 
students to be able to complete IBL activities was indicated.  This agrees with Ashton 
and Webb’s (1986) determination that teachers’ self-efficacy showed a positive 
relationship with perceived student abilities due to the fact that teachers with high levels 
of self-efficacy tend to believe that all of their students can learn and are often less 
critical of the errors which their students perform.  Next, the relationship between self-
efficacy and perceived contextual hindrances was negative, indicating that the higher 
self-efficacy a teacher has, the less contextual hindrances are perceived.  Tschannen-
Moran and Hoy (2001) indicated self-efficacy beliefs are influenced by instructors’ 
persistence and resilience in activities that do not go according to plan.  Therefore, if 
instructors with high self-efficacy are persistent and resilient, there would be fewer 
perceived contextual hindrances to implementing IBL lessons.  Conversely, Ketelhut 
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(2007) found teachers with low self-efficacy were more likely to equate failure to bad 
luck or the poor ability of students.  Further, Pajares (1992) argued teachers with lower 
self-efficacy assume the problem to be more complex than it is in reality.  
Influence of Agricultural Educators Beliefs on IBL Adoption 
The third objective of this study was to determine how agricultural educators’ 
beliefs about agricultural education, self, and context of agricultural education 
influenced their adoption of IBL. SEM results indicated that 26.5 percent of the variance 
in IBL adoption in agricultural classrooms can be attributed to this framework.  Two 
factors were found to be predictors of agricultural educators’ decision-making in regard 
to IBL: the value of teaching procedural knowledge and their self-perception of 
competence in implementing IBL activities.  Self-efficacy and the inclination to teach 
procedural knowledge were also found to be connected. These two may be connected 
due to the fact that an agricultural educator who is confident in organizing IBL activities 
would be more likely to spend a greater amount of their instructional time with activities 
that teach the kind of knowledge necessary.   
Furthermore, results suggested that part of the difference in teacher confidence in 
preparing and organizing IBL activities can be attributed to their training.  Teachers with 
advanced academic degrees, beyond a bachelor’s degree, possess more self-efficacy in 
regard to implementing IBL in their agricultural classrooms.  Voet and DeWever (2018) 
also found a connection between history teachers’ academic degree level and their self-
efficacy toward teaching IBL. History teachers’ adoption of IBL was found to be 
affected by (a) the value of teaching procedural knowledge, (b) their feelings of 
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competence in implementing IBL activities, and (c) and perceived contextual 
hindrances.  This study did not find perceived contextual hindrances to have a significant 
effect on the adoption of IBL in the SEM. However, there was a significant negative 
correlation with adoption of IBL, suggesting there is a connection between the two that 
was not represented by the model and will be discussed below; when teachers perceive 
there to be contextual hindrances, they may be less likely to create lessons that are 
inquiry-based. 
Even though agricultural education and history are two very different domains, 
these findings of this study of IBL adoption by agricultural educators are in agreement 
with Voet and DeWever’s (2018) regarding IBL adoption by history teachers.  In that 
study, they found 38 percent of the variance in the adoption of IBL could be attributed to 
the SEM model. The findings from Voet and DeWever’s (2018) SEM model and the 
current findings were similar in multiple ways.  The SEM model of Voet and DeWever 
was able to predict more of the variance in the adoption of IBL than was found with 
agricultural educators; however, the influences of individual factors were similar. Voet 
and DeWever’s (2018) major predictors of the adoption of IBL were teachers’ beliefs 
about procedural knowledge, self-efficacy, and perceived contextual hindrances.  In the 
current study, perceived student abilities were found to be a significant predictor of the 
adoption of IBL, whereas it was not for history teachers.  
Recommendations for Practice 
Based on the conclusions and implications of this study, the following 
recommendations were developed for practice when working with the adoption of IBL. 
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First, Lotter et al. (2013) discovered that professional development often fails 
when the beliefs of the teachers are not considered.  Past research has documented that, 
with regards to IBL, professional development has neglected to assess the beliefs of 
teachers (Capps et al., 2012).  Basista and Mathews’ (2002) study participants felt more 
prepared to implement IBL after professional development and were more likely to 
implement this teaching tool in their classrooms. Knowing agricultural instructors are 
more likely to adopt IBL if they feel confident in their abilities to organize IBL activities 
suggests a need for professional development (Silm et al., 2017).  Those who plan and 
facilitate IBL professional development for agricultural educators should incorporate 
activities that enhance their knowledge of IBL, give them experience with IBL, and 
allow time for them to practice adapting their lessons to IBL.  By increasing teachers’ 
self-efficacy in creating IBL lessons through professional development, more 
agricultural educators will begin adopting IBL as a regular part of their practice. 
Second, teachers’ self-efficacy to teach with certain strategies can be influenced 
by their pre-service training (McDiarmid, 1994; Ozdilek & Bulunuz, 2009).  The 
findings of this study also give facilitators of agricultural education pre-service programs 
the opportunity to create IBL-focused training.  Programs for pre-service agricultural 
educators can increase these pre-service teachers’ self-efficacy in IBL by providing 
opportunities and instruction in experiences to create and implement IBL lessons for 
future use.  By increasing their self-efficacy in IBL, teachers are more likely to adopt 
IBL in their own classrooms.  Many different dimensions of teacher preparation have 
been studied and indicated that self-efficacy is amenable depending on the experiences 
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that the pre-service teacher is exposed to (Jarrett, 1999; Ketelhut, 2007; Palmer, 2006; 
Pedersen & McCurdy, 1992; Weinburgh, 2007). 
Further, these findings implicate the opportunity to develop support for 
agricultural educators currently implementing IBL in their classrooms.  Because 
agricultural educators in this study were currently using IBL sporadically, providing 
support programs could lead agricultural educators to implement IBL more often in their 
classrooms.  Providing monthly webinars where agricultural educators can discuss their 
success and issues with their IBL activities would allow agricultural educators to learn 
from one another and further increase their self-efficacy toward IBL.  By giving 
agricultural educators the opportunity to communicate with one another, they can begin 
to get ideas of other ways to implement IBL in their own classrooms.  Listening to other 
agricultural educators can provide opportunities to improve their self-efficacy in IBL. 
Another recommendation for practice is to provide agricultural educators with 
more resources for adopting IBL in their classrooms. One of the perceived contextual 
hindrances for the adoption of IBL is time.  Providing resources to agricultural 
educators, such as ready-to-implement IBL lessons, can alleviate some of the time 
restraints.  Other resources might include newsletters with helpful tips on how to deal 
with time constraints and student abilities when dealing with IBL.  Another perceived 
hindrance is a lack of training and/or understanding of IBL.  To address this perceived 
hindrance, agricultural educators should be provided with resources explaining IBL and 
its importance and emphasizing the benefits to agricultural education students.  By 
providing agricultural educators with resources to overcome their perceived contextual 
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hindrances, there could me an increase in the number of agricultural educators adopting 
IBL. 
Recommendations for Research 
Based on the findings of this study, I recommend five areas of research. First, 
this study determined that degree obtained by agricultural educators had an effect on 
their adoption of IBL.  Research needs to be conducted to determine how agricultural 
degree and pathway taught effect the adoption of IBL.  By researching how the degree 
obtained affects the adoption of IBL, studies can be conducted to investigate what occurs 
during master’s level courses that improve the likelihood of agricultural educators 
adopting IBL.  Further researchers need to determine how the relationship between years 
teaching and degree obtained are linked in regard to IBL.  The effect of the degree 
obtained on IBL might simply be due to teachers with master’s degrees have more 
experience in the classroom, thereby increasing their self-efficacy. 
Secondly, research needs to be conducted to determine how the agricultural 
pathway such as animal science, horticulture, or power mechanics affects the adoption of 
IBL.  This study indicated there is an effect of the pathway taught on the adoption of 
IBL, but not in what way.  Understanding what makes some courses more conducive to 
the implementation of IBL than others can lead to the development of professional 
development and resources for agricultural educators teaching different pathways.  
Knowing the challenges faced by each individual pathway will allow for professional 
development and resources to be more specific to the curriculum. 
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Thirdly, this study verifies the use of the theoretical framework constructed by 
Voet and DeWever (2018) and should prompt others to investigate the adoption of IBL 
in other domains/subjects taught.  Voet and DeWever utilized the framework to 
investigate the adoption of IBL for history teachers, whereas this study utilized the 
framework to investigate agricultural educators. Even though agricultural educators and 
history teachers are two very different types of teachers with very different curricula, 
their beliefs about education, self, and context seem to predict their adoption of IBL 
similarly. Utilizing this framework in different domains will create a better 
understanding of how beliefs about education, self, and context affect teachers’ adoption 
of IBL creating a conceptual framework for all domains. 
Further, findings from this study also suggest that, among agricultural educators, 
there is a positive correlation between the adoption of IBL and teachers’ confidence in 
their ability to develop and organize IBL activities. Further research should be conducted 
to determine how professional development and pre-service teacher training can be 
developed to improve agricultural educators’ self-efficacy toward IBL.  Researchers 
need to determine what affects agricultural educators’ perceptions of their abilities to 
implement IBL.  Discovering how to increase agricultural educators’ self-efficacy in 
regard to IBL can lead to the development of professional development and pre-service 
courses geared toward increasing the adoption of IBL through increased self-efficacy. 
Finally, research should be conducted to determine what other factors might 
impact teacher adoption of IBL in the agricultural classroom.  Further research should 
also be conducted to determine the perceived contextual hindrances of agricultural 
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educators. Prior research in other domains has indicated the adoption of IBL to be 
related to the support teachers receive from administration and funding for supplies; 
these may serve as other areas for future research in the agricultural education domain.  
Understanding the perceived contextual hindrances specific to agricultural educators will 
allow for more effective support for the adoption of IBL. 
Teacher belief systems are exceedingly complex.  Understanding how 
agricultural educators’ beliefs affect their adoption of various teaching strategies can 
allow for the development of pre-service agricultural education programs that support 
agricultural educators in adopting IBL into their classrooms.  Understanding the effects 
of these belief systems can also aid in the professional development of current 
agricultural educators aimed at supporting their adoption of IBL in the classroom. The 
findings from this study are simply a glimpse into agricultural educators’ belief systems 
and the effects on the adoption of IBL.  Further exploration into what affects agricultural 
educators’ adoption of IBL will provide a better understanding of the direction for pre-
service agricultural educator programs and professional development. 
Summary 
On average, NAAE agricultural educators’ beliefs related to IBL are “moderate.”  
Additionally, agricultural educators are using IBL only sporadically in their classrooms. 
Study findings indicated 26.5 percent of the variance in IBL adoption by agricultural 
educators can be attributed to beliefs/perceptions about agricultural education, self, and 
context of agricultural education. Of these perceptions, teachers’ self-efficacy was the 
perception most indicative/predictive of their adoption of IBL. Concerning self-efficacy, 
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NAAE agricultural educators feel moderately effective in regard to IBL.  However, these 
instructors’ responses indicated students’ perceived abilities to complete IBL activities 
to be minimal on average.  These findings can be utilized to conduct further research not 
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